The use of novel tobacco-and nicotine-containing vapor products that do not combust tobacco leaves is on the rise worldwide. The emissions of these products typically contain lower numbers and levels of potentially harmful chemicals compared with conventional cigarette smoke. These vapor products may therefore elicit fewer adverse biological effects. We compared the effects of emissions from different types of such products, i.e., our proprietary novel tobacco vapor product (NTV), a commercially available heat-not-burn tobacco product (HnB), and e-cigarette (E-CIG), and a combustible cigarette in a human bronchial epithelial cell line. The aqueous extract (AqE) of the test product was prepared by bubbling the produced aerosol into medium. Cells were exposed to the AqEs of test products, and then glutathione oxidation, Nrf2 activation, and secretion of IL-8 and GM-CSF were examined. We found that all endpoints were similarly perturbed by exposure to each AqE, but the effective dose ranges were different between cigarette smoke and the tobacco-and nicotine-containing vapors. These results demonstrate that the employed assays detect differences between product exposures, and thus may be useful to understand the relative potential biological effects of tobacco-and nicotine-containing products.
Introduction
The use of tobacco-and nicotine-containing vapor products is increasing in many countries, in particular that of e-cigarettes (E-CIGs) that produce vapor by heating a nicotine-containing liquid (Pepper and Brewer, 2013) . In addition to E-CIGs, new types of tobacco vapor products have emerged in which the tobacco is heated, but not combusted, during use; these are typically termed heat-not-burn (HnB) products.
Two main types of HnB products are currently available: Tobacco heating systems, which produce vapor using an electronically controlled unit to heat a tobacco stick (Smith et al., 2016) , and heated cigarettes, which produce vapor by heating tobacco leaves using carbon (Sakaguchi et al., 2014) . Emissions from HnB products have been shown to contain lower levels of potentially harmful constituents than levels in cigarette smoke, consistent with the lack of tobacco combustion in such products (Sakaguchi et al., 2014; Margham et al., 2016; Schaller et al., 2016) . Whether this reduction in exposure to potentially harmful chemicals translates into decreased toxicity to the user remains unknown. Elucidating this relationship will be key in the successful development of modified-risk tobacco products designed to decrease the incidence of smoking-related disease (FDA, 2012) .
Cigarette smoking is considered a risk factor for lung diseases such as chronic obstructive pulmonary disease, although multiple environmental and genetic risk factors are also involved in the pathogenesis (Eisner et al., 2010) . The primary target of inhaled cigarette smoke is the airway epithelium, which functions as a barrier to inhaled harmful chemicals (BeruBe et al., 2009 ). Cigarette smoke is an exogenous source of oxidants, and generates intracellular oxidative species that disrupt cellular processes such as aerobic respiration (Pryor and Stone, 1993; Waris and Ahsan, 2006) . Oxidative stress is induced by exposure of the lung epithelium to cigarette smoke, and chronic oxidative stress has been related to lung diseases (Repine et al., 1997 ). An in vitro test system for detecting cellular oxidative stress would therefore be useful in assessing the potential biological effects of cigarette smoke and vapor produced by tobacco-and nicotine-containing products.
We previously reported that the activation of the nuclear factor erythroid 2-related factor 2 (NRF2)/antioxidant response element (ARE) pathway, which is an important mechanism involved in cellular defense against oxidative stress (Bryan et al., 2013; Gorrini et al., 2013) , is triggered by combustible cigarette smoke exposure in human bronchial epithelial cells (Sekine et al., 2016) . NRF2 is primarily located in the cytosol as the NRF2/Kelch-like ECH-associated protein 1 (KEAP1) complex, and oxidative stress causes NRF2 to dissociate from KEAP1, allowing NRF2 to translocate to the nucleus and bind to AREs (Espinosa-Diez et al., 2015; Itoh et al., 1999) . By binding to AREs, NRF2 controls the expression of genes for proteins involved in the detoxification and elimination of reactive oxidants. It has been shown in several clinical studies that this pathway is important in the development of respiratory diseases such as chronic obstructive pulmonary disease (Boutten et al., 2011; Harvey et al., 2011) , so NRF2 activation can be a marker of early-response events relevant to diseases following cigarette smoke exposure.
In the experiments described here, we utilized the luciferase reporter system we previously reported (Sekine et al., 2016) to investigate the biological effects of a novel tobacco vapor product (NTV). The NTV consists of a battery unit, a cartridge with a heater and liquid, and a capsule filled with tobacco blend. The NTV generates a nicotine-free vapor by electrically heating a liquid that primarily contains glycerin, and propylene glycol; this liquid does not contain nicotine and flavors, unlike many major e-liquids for E-CIGs. The vapor then passes through the tobacco capsule. In doing so, evaporated constituents of the tobacco blend, including nicotine and flavors, pass into the vapor, which can then be inhaled by the user (Yuki et al., 2017) . The concentrations of tobacco-derived chemicals are lower in NTV vapor than in conventional cigarette smoke (Takahashi et al., 2018) . We used an in vitro exposure to assess whether an aqueous extract (AqE) of NTV vapor activates the NRF2/ARE pathway. We also performed tests using AqEs of the Kentucky 3R4F reference cigarette (K3R4F) smoke and E-CIG and HnB product vapors, to investigate the cellular responses to exposure.
Furthermore, as glutathione levels are a useful indicator of oxidative stress status (Asensi et al., 1999; Jones, 2006) , we also examined the intracellular reduced glutathione (GSH)/oxidized glutathione (GSSG) ratio.
Oxidative stress and activation of the NRF2/ARE pathway are known to be related to inflammatory responses in human bronchial epithelial cells (Lau et al., 2012) . We measured the levels of inflammatory cytokines secreted into the culture medium after exposure to the AqEs.
Our aim was to establish an assay that can detect differences in the potential biological effects elicited by product exposures from the viewpoints of oxidative stress and inflammation. We believe such information will be useful to understand the differences between cigarette smoke and tobacco-and nicotine-containing vapors.
Materials and methods

Test products
We used market available products of each type of tobacco-and nicotine-containing vapor products in this study; E-CIG, HnB, and NTV (Fig. 1) . K3R4F cigarette was utilized as a conventional cigarette representative. The cigarettes and HnB product cartridges were conditioned at 22 ± 1°C and 60% ± 3% relative humidity for > 48 h before use. The NTV and E-CIG items were stored in a refrigerator and conditioned at 22 ± 2°C and 60% ± 5% relative humidity for > 1 h before use.
Preparation of the AqE for each test product
The Health Canada smoking regimen (a 55-mL puff taken over 2 s, repeated every 30 s) was used to generate aerosols from all the test products (Health Canada, 1999) to align the smoking conditions. K3R4F filter vent holes were blocked, whereas in other products was not blocked. The NTV, HnB, and E-CIG devices were freshly charged before use. Three sticks, five capsules, five sticks, and three cartomizers were used per run for K3R4F, NTV, HnB, and E-CIG, respectively. The AqE of a test product was prepared by bubbling the mainstream aerosol produced by the test product into 15 mL of Dulbecco's modified Eagle's medium (DMEM) (Life Technologies, Waltham, MA, USA). We used puffs per liter for the normalization parameter because the trapping efficiency of nicotine in aqueous solution is low (Kogel et al., 2015) . In this study, approximately 2 puffs/mL of K3R4F AqE were produced by smoking three cigarettes to a butt length of 35 mm, producing 30 puffs bubbled into 15 mL of ice-cold DMEM. The AqEs for the NTV, HnB product, and E-CIG were prepared in a similar manner, producing 300, 60, and 300 puffs, respectively; they yielded approximately 20, 4, and 20 puffs/mL, respectively. Then, 1.6 mL fetal bovine serum (FBS; MP biomedicals, Santa Ana, CA, USA) was immediately added to the AqE of each test product, and the appropriate concentration shown in Table 1 was produced by mixing with DMEM supplemented with 10% FBS.
AqE nicotine concentrations and osmolalities
The nicotine concentration in each test product AqE was determined using an Acquity UPLC system with a photodiode array detector (Waters, Milford, MA, USA). Separation was achieved using a CAPCELL CORE AQ column (2.1 mm i.d, 150-mm long, 2.7-μm particle size; Shiseido, Tokyo, Japan) and an isocratic mobile phase (99% water containing 0.1% formic acid and 1% acetonitrile). The mobile phase flow rate was 0.4 mL/min, and the injection volume was 5 μL. The detection wavelength was 260 nm, and the column temperature was 40°C. Each AqE was diluted by a factor of 100 with water prior to analysis. The nicotine concentration in each sample was determined eight times, and each value given in the results section is the mean ± standard error. The osmotic pressure of each AqE was determined using a 3D3 osmometer (Advanced Instruments, Norwood, MA, USA). The osmolality of each sample was determined three times, and each value given is the mean ± standard error.
Cell culture and exposure conditions
Immortalized normal human bronchial epithelial BEAS-2B cells, obtained from the American Type Culture Collection (Manassas, VA, USA), were cultured in DMEM supplemented with 10% FBS and 4 mM L-glutamine at 37°C in a 5% CO 2 atmosphere. The exposure to the test product AqE was conducted under the same conditions, and untreated cells were considered controls unless otherwise stated.
Cell viability assay
Cell viability was determined using a CellTiter-Fluor cell viability assay kit (Promega, Madison, WI, USA) following the manufacturer's instructions. BEAS-2B cells in 100 μL of culture medium were added to each well of a 96-well plate to achieve a final concentration of 5.0 × 10 3 cells/well. The cells were preincubated for 24 h and then exposed to the test product AqEs for 24 h. Cell viability was measured with an Infinite 200 PRO microplate reader (Tecan, Männedorf, Switzerland). Cell viability data were normalized to untreated control data, and the half-maximal effective concentration (EC 50 ) of the AqE of each product was determined from dose-response curves using JMP statistical software (SAS Institute, Cary, NC, USA).
Glutathione assay
The GSH/GSSG ratio was determined using a GSH/GSSG-Glo assay kit (Promega) following the manufacturer's instructions. BEAS-2B cells suspended in 100 μL of culture medium were seeded into each well of a 96-well plate to achieve a final concentration of 5.0 × 10 3 cells/well.
The cells were preincubated for 24 h and then exposed to the test product AqEs for 2 h. The total GSH and GSSG concentrations were determined using an Infinite 200 PRO microplate reader, and the GSH/ GSSG ratio was calculated following the manufacturer's instructions.
Luciferase reporter assay
BEAS-2B cells transfected with the ARE reporter gene were used in the luciferase reporter assay. The ARE reporter gene transfection method has been described in detail previously (Sekine et al., 2016) . Luciferase reporter activity was determined using a Luciferase Assay System (Promega) following the manufacturer's instructions. BEAS-2B cells in 100 μL of culture medium were seeded into each well of a 96-well plate to achieve a final concentration of 5.0 × 10 3 cells/well. The cells were preincubated for 24 h and then exposed to the test product AqEs for 24 h. Luciferase reporter activity was determined using an Infinite 200 PRO microplate reader.
Cytokine measurements
A MILLIPLEX MAP Human Cytokine/Chemokine multiplex immunoassay (Merck Millipore, Billerica, MA, USA) was used to determine interleukin (IL)-8 and granulocyte macrophage colony-stimulating factor (GM-CSF) secretion. BEAS-2B cells in 100 μL of culture medium were seeded into each well of a 96-well plate to achieve a final concentration of 5.0 × 10 3 cells/well. The cells were preincubated for 24 h and then exposed to the test product AqEs for 6 h. The medium in each well was replaced with DMEM supplemented with 10% FBS without a test product AqE. Next, the cells were incubated for an 18-h recovery period. Measurements were made using a MILLIPLEX MAP Human Cytokine/Chemokine multiplex immunoassay and a DropArray microplate (Curiox BioSystems, Singapore) following the manufacturer's instructions (Versteeg et al., 2017) . Cytokine concentrations in the supernatants were determined using a Bio-Plex 200 system (BioRad, Hercules, CA, USA).
Statistical analysis
Data are shown as the mean ± standard error for three independent experiments. Statistical analyses were performed using Welch's t-test with Ekuseru-Toukei 2010 software (Social Survey Research Information, Tokyo, Japan). Cytokine secretion data were logtransformed prior to analysis. p < 0.05 was considered statistically significant.
Results
Nicotine concentrations in test product AqEs
We quantified the nicotine concentration in the undiluted AqE of each product to determine the amount of smoke/vapor trapped. Table 2 shows the number of puffs bubbled through each AqE and the nicotine concentrations in the AqEs. The amount of nicotine trapped in each AqE after a single puff from each product was calculated, and ranged from 6.2 μg/puff for the NTV to 43.6 μg/puff for the K3R4F cigarette. The values for the HnB product (17.8 μg/puff) and the E-CIG (15.7 μg/puff) were similar.
Osmolalities in the test product AqEs
Each test product AqE was diluted by an appropriate factor to allow the dependence of biological reactions on the AqE concentration to be determined. Table 1 shows the concentration settings. Since the osmolality of a solution affects biological reactions (Gonzalez-Suarez et al., 2017), we determined the osmolality of each test product AqE at each concentration before conducting the biological assays. Osmolalities of the K3R4F and HnB product AqEs were stable, while those of the NTV and E-CIG AqEs increased as the number of bubbled puffs increased (Fig. 2) . Osmolalities of the NTV and E-CIG AqEs at the highest concentrations used in the biological assays were 477.9 and 422.4 mOsm/kg, respectively (Fig. 2) .
Cytotoxicity following exposure to the test product AqEs
Cell viability was determined following exposure to each test product AqE. With the exception of the NTV, all test product AqEs induced concentration-dependent decreases in cell viability (Fig. 3) . The K3R4F AqE EC 50 value was 0.45 puffs/mL, and that of the HnB product was 0.518 puffs/mL (Table 3) . Because the reduction in cell viability did not reach the 50% threshold, the E-CIG and NTV AqE EC 50 values were not determined.
Table 2
Nicotine concentrations in the undiluted aqueous extracts (AqEs) of the test products (n = 8, mean ± standard error).
K3R4F
NTV HnB E-CIG AqE (puffs/mL) 1.8 18 3.6 18 Nicotine (μg/mL) 87.3 ± 3.4 124.2 ± 3.2 71.3 ± 2.8 314.4 ± 21.4 Nicotine (μg/puff) 48.5 ± 1.9 6.9 ± 0.2 19.8 ± 0.8 17.5 ± 1.2 K3R4F, Kentucky reference cigarette; NTV, novel tobacco vapor product; HnB, commercially available heat-not-burn product; E-CIG, commercially available e-cigarette.
Oxidative stress responses
The GSH/GSSG ratio and ARE reporter activity were used as indicators of oxidative stress, and changes in these parameters following exposure to the test product AqEs were evaluated. All test product AqEs exhibited concentration-dependent decreases in the GSH/GSSG ratio (Fig. 4) . The lowest K3R4F, HnB product, NTV, and E-CIG AqE concentrations that decreased the GSH/GSSG ratio with statistical significance compared with untreated controls were 0.225 0.12, 4.5, and 9 Fig. 2 . Osmolalities of the aqueous extracts of diluted test products. Values represent the mean ± standard error (n = 3 independent experiments). K3R4F, Kentucky reference cigarette; NTV, novel tobacco vapor product; HnB, commercially available heat-not-burn product; E-CIG, commercially available e-cigarette. Black-filled circle on the y-axis represents the osmolality of the untreated control. Fig. 3 . Cell viability following exposure. BEAS-2B cell viability was determined after the cells had been exposed for 24 h to the aqueous extract of a test product. K3R4F, Kentucky reference cigarette; NTV, novel tobacco vapor product; HnB, commercially available heat-not-burn product; E-CIG, commercially available e-cigarette. Data are expressed as percentages relative to the vehicle control. Each value is the mean ± standard error (n = 3 independent experiments). Black-filled circle on y-axis represents cell viability of the untreated control. Fig. 4 . Ratio of reduced glutathione to oxidized glutathione (GSH/GSSG) following exposure. Intracellular GSH/GSSG ratios in BEAS-2B cells were determined a 2-h exposure to the aqueous extract of a test product. K3R4F, Kentucky reference cigarette; NTV, novel tobacco vapor product; HnB, commercially available heat-not-burn product; E-CIG, commercially available e-cigarette. Values represent the mean ± standard error (n = 3 independent experiments). *p < 0.05 (Welch's t-test). Black-filled circle on the y-axis represents the GSH/GSSG ratio in the untreated control. puffs/mL, respectively. All test product AqEs increased ARE reporter activity in a concentration-dependent manner (Fig. 5 ). Significant increases in ARE reporter activity were observed for K3R4F, HnB product, and E-CIG AqE concentrations as low as 0.015, 0.12, and 2.25 puffs/mL, respectively (Fig. 5) . Exposure to the NTV AqE caused ARE reporter activity to increase in a concentration-dependent manner, but without reaching statistical significance.
Secretion of inflammatory cytokines
Levels of inflammatory cytokines secreted into the cell culture medium were measured after exposure to each test product AqE. IL-8 secretion increased after exposure to all AqEs, and was highest at 0.03 puffs/mL for K3R4F, 0.36 puffs/mL for the HnB product, and 18 puffs/ mL for the NTV and E-CIG (Fig. 6) . GM-CSF secretion followed a similar trend (Fig. 6 ).
Discussion
In the present study, we measured the biological effects of cigarette smoke and vapor from tobacco-and nicotine-containing vapor products in vitro. The products generate mainstream smoke and vapor via different mechanisms. The HnB product generates vapor by electrically and directly heating tobacco leaves and the E-CIG by electrically heating a nicotine-containing liquid (Breheny et al., 2017; Smith et al., 2016; Theophilus et al., 2014) ). In contrast, NTV vapor is generated by electrical heating of nicotine-free liquid, and tobacco-derived constituents, including nicotine, are evaporated when the vapor passes through the tobacco capsule (Takahashi et al., 2018) . Because of the different mechanisms for generating smoke or vapor, we analyzed the test product AqEs before conducting the biological assays and measured the nicotine concentration in each AqE. We found that the four test products delivered differing amounts of nicotine to the medium in each puff. The nicotine concentration at the highest doses of NTV, HnB, and E-CIG was greater than that of K3R4F. Therefore, it is considered that the dose ranges of tested products were comparable, even in terms of the nicotine concentration. The cell viability assay results also suggest that the concentration ranges used in this study were suitable. K3R4F smoke yielded the lowest cytotoxicity EC 50 value, which was approximately 10 times lower than that of the HnB product. Although E-CIG and NTV EC 50 values were not determined because the decrease in cell viability did not reach the 50% threshold, the data suggest that the values would be higher than those of K3R4F and the HnB product. The E-CIG data are in agreement with those of previous in vitro studies (Azzopardi et al., 2016; Scheffler et al., 2015) that found that higher concentrations of E-CIG vapor than of K3R4F smoke were required to induce cytotoxicity. This difference in cytotoxic effects is probably attributable to lower concentrations of potentially harmful chemicals in test product vapors (Takahashi et al., 2018; Tayyarah and Long, 2014; Theophilus et al., 2014; Schaller et al., 2016) . Based on this result, we confirmed that cell viability was sufficiently reduced at the applied concentrations of K3R4F and HnB AqEs. Although sufficient reduction of cell viability by exposure to NTV and E-CIG was not observed, we decided the maximum concentration of NTV and E-CIG AqEs for subsequent assays at 5-fold the maximum concentration of HnB AqE, considering that volatile components volatilize from the AqEs when the vapor collection time is prolonged.
We also examined oxidative stress responses using reductions in the GSH/GSSG ratio and increases in ARE reporter activity as markers. All test product AqEs induced changes in these markers, with varying effective concentration ranges. Reductions in the GSH/GSSG ratio were observed in the HnB product, NTV, and E-CIG AqE exposures at higher effective concentrations than reductions following K3R4F exposure. The concentration ranges required to induce these reductions were consistent with the cytotoxicity ranges, suggesting that a decrease in GSH and oxidant accumulation in cells could have caused the cytotoxicity, as previously reported (Ryter et al., 2007) . Likewise, higher Fig. 5 . Antioxidant response element (ARE) reporter levels. Luciferase activity of the ARE reporter was determined in BEAS-2B cells after a 24-h exposure to the aqueous extract of a test product. K3R4F, Kentucky reference cigarette; NTV, novel tobacco vapor product; HnB, commercially available heat-not-burn product; E-CIG, commercially available e-cigarette. Data are expressed in relative luminescence units. Values represent the mean ± standard error (n = 3 independent experiments). *p < 0.05 (Welch's t-test). Black-filled circle on the y-axis represents ARE reporter activity in the untreated control. Fig. 6 . Levels of inflammatory cytokines. Levels of interleukin (IL)-8 and granulocyte macrophage colony-stimulating factor (GM-CSF) secreted into the cell culture medium were determined after BEAS-2B cells were exposed for 6 h to the aqueous extract of a test product. The medium was then replaced with Dulbecco's modified Eagle's medium supplemented with 10% fetal bovine serum for an 18-h recovery period. K3R4F, Kentucky reference cigarette; NTV, novel tobacco vapor product; HnB, commercially available heat-not-burn product; E-CIG, commercially available e-cigarette. Values represent the mean ± standard error (n = 3 independent experiments). *p < 0.05 (Welch's t-test). Black-filled circle on the y-axis represents levels in the untreated control.
concentrations of the HnB product and E-CIG AqEs were required to increase ARE reporter activity; reporter activity eventually decreased, possibly owing to the reduction of viable cells. A peak was not observed for ARE reporter activity following exposure to NTV AqE, but the curve increased in a concentration-dependent manner similar to that observed for the other test products. These results suggest that all test product AqEs induced oxidative stress. Next, we examined levels of inflammatory cytokines secreted into the medium; these alterations have been reported to be induced sequentially in cells exposed to cigarette smoke (Lau et al., 2012) . Both in vivo and in vitro studies have shown that IL-8 and GM-CSF secretion increases following exposure to cigarette smoke (Profita et al., 2003; Ishikawa and Ito, 2017) . We found that levels of these pro-inflammatory cytokines increased in a concentration-dependent manner following exposure to K3R4F. Exposure to the other test product AqEs also induced secretion of these cytokines, but at higher concentrations. Decreases in cytokine levels and in ARE reporter activity were observed when the cells were exposed to high concentrations of K3R4F smoke and the HnB product vapor, probably because they were within the cytotoxic concentration range. IL-8 and GM-CSF secretion followed a similar trend, implying that both cytokines may be produced by the same mechanisms.
Overall, our findings indicate that weaker biological effects were elicited by the test product vapors than by conventional cigarette smoke following exposure, because biological effects of NTV, HnB and E-CIG AqEs were observed by exposure at higher concentrations than K3R4F. This is consistent with a previous report, in which an E-CIG AqE did not induce cellular oxidative stress compared with K3R4F AqE at the same concentration (Taylor et al., 2016) . Other studies have reported that an HnB product AqE induced cell death and oxidative stress responses in normal human bronchial epithelial cells at higher concentrations than K3R4F smoke (Gonzalez-Suarez et al., 2015; Kogel et al., 2015) , similar to our findings. Although statistical significance was not found, a doseresponse relationship was observed in several parameters by exposure to NTV AqE as well as E-CIG. The NTV and E-CIG generate vapor by electrically heating a liquid containing propylene glycol and glycerol, which would have increased the osmolality of the cell culture media they were bubbled through (Gonzalez-Suarez et al., 2017) . The osmolalities of the NTV and E-CIG AqEs increased as the number of puffs bubbled through the media increased, and were higher than the 300-320 mOsm/kg reported for human physiological serum (Harukuni et al., 2002) . Several studies have found that cells under osmotic stress release inflammatory cytokines and appear similar to cells under oxidative stress (Zhang et al., 1995; Tian et al., 2001; Reinehr and Häussinger, 2006; Schwartz et al., 2009; Deng et al., 2015) . The K3R4F and HnB product AqE osmolalities did not vary as the concentrations varied, perhaps because the propylene glycol and glycerol concentrations were lower in K3R4F smoke and HnB product vapor than in NTV and E-CIG vapors (Tayyarah and Long, 2014; Theophilus et al., 2014; Schaller et al., 2016; Takahashi et al., 2018) . Therefore, it is possible that the biological responses in cells exposed to NTV and E-CIG AqEs were caused by the high osmolality and not by constituents in the AqEs, as cells cultured in vitro have a lower capacity for clearing hyperosmotic inducers. To confirm whether these in vitro reactions to vapor product AqEs are specific to the testing protocol, in vivo studies should be conducted, investigating the effect of mucociliary clearance on the deposited constituents. In addition, to estimate the actual effects on human health, further investigation and expansion of knowledge are essential. For example, understanding the actual use, vaping behavior, and human exposure scenarios would provide better implementations to in vitro test settings.
Conclusions
Human bronchial epithelial cells exposed to AqEs from all test products exhibited oxidative stress responses, suggesting that this test system could detect changes in biological effects elicited by exposure, and can therefore serve as a tool for assessing tobacco vapor products.
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